Environmental enrichment results in increased levels of Fmrp in brain and increased dendritic complexity. The present experiment evaluated activity-dependent increases in Fmrp levels in the motor cortex in response to training on a skilled forelimb reaching task in the CGG KI mouse model of the fragile X premutation. Fmrp, Arc, and c-Fos protein levels were quantified by Western blot in the contralateral motor cortex of mice following training to reach for sucrose pellets with a non-preferred paw and compared to levels in the ipsilateral motor cortex. After training, all mice showed increases in Fmrp, Arc, and c-Fos protein levels in the contralateral compared to the ipsilateral hemisphere; however, the increase in CGG KI mice was less than wildtype mice. Increases in Fmrp and Arc proteins scaled with learning, whereas this relationship was not observed with the c-Fos levels. These data suggest the possibility that reduced levels of activity-dependent proteins associated with synaptic plasticity such as Fmrp and Arc may contribute to the neurocognitive phenotype reported in the CGG KI mice and the fragile X premutation.
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Introduction
The fragile X mental retardation gene (FMR1), a gene that codes for fragile X mental retardation protein (FMRP), is polymorphic for the length of a CGG trinucleotide repeat in the 5 0 untranslated region. Individuals in the general population have 6-45 CGG repeats in the FMR1 gene. Carriers of the full mutation underlying fragile X syndrome (FXS) carry greater than 200 CGG repeats, which transcriptionally silences the FMR1 gene transcription and FMRP translation (Hagerman & Hagerman, 2004) . In the fragile X premutation there are between 55 and 200 CGG repeats in the FMR1 gene leading to increased transcription of FMR1 mRNA (Garcia-Arocena & Hagerman, 2010) and decreased FMRP levels (Tassone & Hagerman, 2003; Tassone, Hagerman, Chamberlain, & Hagerman, 2000; Tassone et al., 2000) . The premutation is associated with a late onset neurodegenerative disorder known as Fragile X-Associated Tremor/Ataxia Syndrome, (FXTAS), which results in cognitive and behavioral deficits characterized by motor ataxia and intention tremor (Hagerman et al., 2001) .
To investigate the consequences of the fragile X premutation, a transgenic CGG knock-in (KI) mouse was developed in which the native mouse CGG repeat was replaced with an expanded CGG 98 repeat of human origin by homologous recombination (Willemsen et al., 2003) . Behavioral analyses of these CGG KI mice have shown deficits in spatiotemporal processing (Borthwell, Hunsaker, Willemsen, & Berman, 2012; Hunsaker, Goodrich-Hunsaker, Willemsen, & Berman, 2010; Hunsaker, Kim, Willemsen, & Berman, 2012; Hunsaker, Wenzel, Willemsen, & Berman, 2009 ) and impaired visuomotor processing (Diep et al., 2012; Hunsaker, von Leden et al., 2011) . Furthermore, female CGG KI mice were delayed in acquiring a skilled reaching task compared to wildtype (wildtype) mice, suggesting impairments in visuomotor learning (Diep et al., 2012) . The molecular and cellular processes underlying these impairments are unknown, but they are thought to be related to http://dx.doi.org/10.1016/j.nlm.2014.01.011 1074-7427/Ó 2014 Elsevier Inc. All rights reserved.
